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VITANIN l! A¥D CARDOHYDRATE MRTABOLISH (IN THE DOQ)

REDIMOLD KARZLIR

From the department of Fhysiology
iniversity of Oregon Nedicel Sohool.

A relationehip between vitamin B and earbohydrate meteboliom
bag besn indlcated Ly the findings of meny investigators. This report
will not attewmpt an exhwustive review of the litersture einoe thie is
evailable in revent momogrephs om vitaming (Shersan ond Smith, 19513
prowniag, iP5l Velical Researsh Coumeil, i155%) Cowgill, 155é). Tewever,
nention of the findings of e few will serve to show csuse for ocur intere
est in the present problem and furnlsh e beokground for the work to be
presentod.

Blood supers Seversl suthors have olained a vitemin P defiolency
leads to & hyperglyeemis. Collaso (1923) foumd that deprivation of
5 eaused fliret a fall then & rise in blood pugar, 4 similer hypere
glyeoris was found in starving ani-als. Stucky and ‘“cse (1529) found
that the bloed suzar level ia B deflolent dogs remained normal. V.
Drigeleki {1936) obhm no slteration in the bdlood sugar level ty
feeding yemnt, Likewlse the extyect used Ly Hills {1988) was without
effect upon the normal festing blecd sugar level., On the other hand,
Biokel {1926) ani YeuffwarneCosle, Vesiloo and Oeriu (1032) foumd the
/% ratio in the urine inwariebly inoreased in vitemin B deficient
eniralis. They termed such disturbtence of carbohydrets motabolism
“dysoxydative carbommrie.”
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Liver glyoogens ¥ggleton and Gross (1928) using rets showed that ae

the animal bocomes depleted of vitamin P the liver glycopen falle. Mille
{1026) fed an extrect rich in vitamin B ¢o rebbits end found that such
animals had congider-bly more glycozen in the liver then nmormel controls.
Bickel end Wigmann (1989) bty feeding dried yeast to rebbits gtarved foriye
eight hours demonstrated an ivorenses in liver glyvogen in thees snimels
over sontrolee It m' the amimhu of Ltbb;. Mﬂu and Gringoire
(1938) thet vitamin B favors gwsm‘fmtim: of the liver. Contrary

to above findiags /bderhalden (1932) reported that pigeons Ped on & B
doficient diet showed an inorecase (C.8%) in liver glycogen.

i

Oomgill {1824} stautes, *I¢ i3 guite ge=-
erelly agreed that the charscteristio sympbtoms of vitemin By deficlienoy
do not appear ss readily in anirals subjested to complete starvution as
in thoee vho st apprevicble amounts of the ration deflicient in this

Aletary essentiale From this point of view the loss of sppetite for the
By deficlent dlet may be regarded as e resetion proteoting the animml
sgainst development of an unfortumate eymirome,® Thus it e conoluded
that »itanin By playe s role in serbohyirete metabolier sinse the greater
the intake of cerbohyirate the more vi'emin & is noeded to protect the
aniral, | | |

Dextrose tolerance. lLeploveky, Yood and Pwans (1530) etudied the dex=
trose tolerance of vitamin By defiolent rets snd found 1% unchanged

undil late in del'lolensys Only when their rets spprosshed o finel
brealkdown frox beri beri 414 the glucose folerance become peoor. Nggleton
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and Orose {1926) had made & similer finding using rets end ¥11ling at
different time interwals. Thelr deflelent rets hed o 1ittls higher blood
suger Jevel tut the composite tolerance curve was prastionlly identical
with thet of normmle. Yeuffrannelogle, Tasileo and derin (1932) made
observations on suger toleranse of dors on & standard diet with vitemin
By and when By wes withhelds Gluoose wes given by stomssh tude and the
amount of zlusose found in the twestyefour hour specimen of urine uged

o8 & oriterions While By defiotlent snimels in the course of Shreo weeks
ehowed more glucose in the urine upen asdninistration of clveose by mouth
there is mo mention as to the doge' eppetites Thoy must have ssmmed ell
food was oaten but ve know that this will not happen when the snisal bee
comes depleted. le eats less or refuses foode ¥is tolerense is of course
now much less beocause of the fect that hie intske 18 less. The work of
Bureck and Cowgill (1032) 1s e good 11lustretion of this Inet point but
unfortimmtely is not of much veluve in determining the relation of vitemin
Bys These suthors undertook to show & possibdle relationghip of P to carboe
hydrate metnbolimm Uy enrrying a control dog that reccived vitamin 31 and
only es much food ee the B deflolent dog ates Thus both enimels were
effected by ‘menition end eny influence thet P might have wee omplicated
bty the effeot of imanition.

ibsorption rete. Bggleton and Gross (1926) comoluded thet the rate of
abgorption in rets io unaffected Ly s vitemin By deficiency. These
£indings wore scnfirsed by Pleree, Cegood and Folansky (1988). Hewewer,
Gal (1030) found that the empiying time of the stamash in rats with B
defiolensy was prolonged and absorption slower than in mormele. If

1
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Gel's Cinding is corrvet sugar tolerance ourves in By deficiency may net
be & true index when the sugar is given Ly mouth beceuse of delayed ebeorpe
tlon. |

In reviewing the adove findinge with regard to saerbohydrate
metabolian it seoms to us that lusk of agreesent among various inwestigators
lies in the faot that a clear distinction has not been mede between a
vitanin By deficiency and that defieiemoy complicated by imanition. Sinve
bord berl aotuslly comes om long after the eppetite hao fallen off and thus
af'ter general mtrition is dlsturbed, it seems that dlsturbences in carboe
hydrate metabolisn may be shudled early, that is before somplicated by
inanttion.

Disbotes Vellitugs. Yoost and vitamin B have been used in the treatment

of disbetes in menm with varying results. ¥ills (1925) used en extrect
made from plants tnown to be rich in vitawin 5, This extreet bad no effeet
on depancreatised dogs but lowered the hyperglycenia 1m severe cases af‘
disbetes mellitus when given orelly, Lebbe, Sepveux and Gringoire (1933)
obtained o fall in urine sugar and & rise in carbohydrete tolerance in
eight of eloven digbetic individuale upon administretion of e vegetable
powdor rioh in vitanin Eo Von Drigalekd verly in 1935 reported his obsorva-
tionn mede upon ten disboties that vitemin B (yeast) hos no influense upom
sugar everetion, aoidosiss blood suger level, insulin need, body welight

and oouree of the diseases Vorhmus, Williews and Vaternen {1958) wade o
eareful study of the effests of erystalline By in diabotess They state,
“In & sories of oleven onses of proven dlabetes wellitue (sesording %o
present dey standerd) tc vhem en sverage of ten mgmee of vitasin By were
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adrinigtered daily for twenty-oight eonseoutive daye, aix (or B6.6X) showed
an increased carbohydrste utilisstion. Five cases (46.5() showed mo in=
ereases Two of the six positive csges lost the gain in carbolydrate utilie
sation ae soon ee the adwinistration of vitemin By was stoppeds In four
cenory the inorease continmued fer poriods remging from twe o ten momths.
fwo of thess four are still malntaining the geain.”

liver Pet, ‘leflenry (1938) obeerved the effeot of cryst:llime vitemin 8§,

in rpinute doses upon liver fst. Forty=eizht young male or femele rats wore

- divided intoe two equal groups, one ressiving the tassl dlet only, the other

the bassl am sni vitemin Bye Those rats receiving the bagal dlet chowed
@i nwngv oF Vil';“ iiver Tat; whils those reselvd the el flet and

vitemin By showed en average of 17.080 liver fat. The tessl diect used wes

. wery low in choline content, It was chown thet the presemoce of eholine

deorcaced the ameunt of fat in the liver, I choline were given in emounts
of € mg. per day clong with B the sotion of B to iuorease the liver fat

wag abpond. The resulis of this experiment were of interest to us, for it
wao thought thet vitemin By night ald in the prevention of fetty degeneration
and infiltretion of the liver which cosurs in the complotely depensreatived
dog that receives ins:lin without rew pemcreas sdded to the 2iets Dogs re~
oeiving no raw panoreas usially dbd within two %o five monthss ZRowever,
Chaikoff {1038) reporte that the completely depanarcatiged dog cam survive
for wall over four years when maintained with insulin end a diet containing
moat, suoross, bone szh end vitaria supplements, & (in the ‘ors of riee bren
soncentrate), and 2 and D (as eod liver oil), ¥o other asoeseory substances

were found sssentisl, Thogo anbwmls were not normale They developed
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satareots, The blood 1ipids fell im econcentration with a riee in the lipid

content of the Jivers It was then shown that the eddition of raw panoreas

%0 the dict deorensed the lipid content of the liver ¢o normal levols and

coused & rige in blood lipide ¢o velues far iz exoess of the pre-operntive

norsal lovels T™he meintemance »f & high blood lipid level was cbserved

only sc long as rew pancreas wae being imgested, Vhem thie glanduler

ticsue was withheld fram the dlet an abrupt fall in the 1ipid level ceourred.
‘The effect of dlet :rn liver fat has beon shows by a mmber of

workerss Channom snd Wilkinson (1936) have shown that the emount of fad

in the livers of rate was controlled by the emount of proteia in the diet.

The protein was supplied in the forw of onseinogen, the amomt varied from
B to BOX of the éietttthtﬂpﬂﬂ of the carbohpirate. 4 constant fat
content (407) wme walntained, ideguate vitaming end salts were Mﬁtés
latery Beeaton, Chennon snd othors studled again m effeots of dletary |
casoinogen on liver fat of rats, They heve exprossed the emount of caseln
required o present liver fat depositien in terme of & standard, thet is in
vge of choline, They found that 1 gram of ceeeln is equivalent in $ts pre=
ventative sotion on liver fat deposition to 7 « 8 mg, of eha;lﬁo. Further
1t was shown that mermite {vitemin B), the presence or aleensce from the
‘diet, had no influence on liver fat ssemsulation than thet actioipated from
ite choline content, 100 greme of marmite vonteins 440 mge of ﬁhoﬂnt
Cageinogen eontaling only 8 mgs of choline per 100 grams - onpeinogen,

In preventative exporinents on diets containing 65 caseinoren end 405 of
fat and § nge of eholine per rat per day coused reduction of iiﬁr fat
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from 20X to 10%. Cholime in amounts varying from 8.8 to 79.¢ mge por day
414 not preveat some ot ecoumulation in the liver.

Cur doge were fed on a dled oontaining 41.27 of casein. Thie
should gertainly prevent the dletary poiluctl.m of fatty livers in the
normsl animels Uowever, our completely depancremtiszed dogs, which ddd not
receive rew panorses, showed nariced fatty livers st avtopay.

Frosedures:

The following prosedure was designed to permit &« stody of the
relationchip betweer cerbohydrate metabolise end vitsmin Bye

411 of the dogs used in this work were pleced on e standard let
dsserited by .'Ia-;‘}.:} {19:8) vith & salt mizture ased Wy Rarr {1680}, It

sontained the following:

Crige Per cant
Glﬂia (tarris) Ged 41.2
fusrose 4ol 2048
Tlard 248 L%
Tutber 1.1 | T2
Done ash . 2.6
Salt miztuce - 13

16.3 100,0

This dlet allows 73 oalories por kilo body welght which in scme of our
doges was more than needed to maintain body welght. -
Sorfes 1.

Ten normel docs were pleced on the standerd dlet and ample
vitenin By and then eubjected to gluscse toleranse teste. These tests
wore repeatod with the dogs on the stenderd diet without vitsmin 31‘
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Glnocse we given per o8 in moot of the experinsnte ™ot &n oose 10 wvan
phven iuiravescusly to obeok upos the pessille offest of delayod aboorps
o and reduvoad notilidy of the paswo-intestinal ot which poseibilitice
wy ooour in late vitamin By deficlecys
Bordes Be

“ignt partielly depmorcatised dogs wers used following the
como prosodure oo oullined wmder cories 1.

In the firet end sovond gorics tiw doge vere fod once o day et
e rogulsr Lowr ond wator vas allowed ad 1ibidum, Mm.hlh
wor'e run 16 %o 20 hours afbor feoding ab interwls of & %o 7 duye, Thao
the glueese given oould not complicate the next tolerunce curwe. The
smom? of plucose given was ono gres per kilo of body welght in 200 soliw
tion by stameoh tWwdee Ulond samplos were dramm {rox the feverel or
saphenious veln 15, 30, 60, and 120 minvbeos after glucose administretion, .
Then glven intravencusly, one helf gram of gluecse por kilo dody welght
ws injeotel into the enphenows or femoraml vein in §01 solution, Dlood
smmples wore drmm at &, 16, 26, 36, 46, 60, 00, 100 md 120 mivutes =fter
injeotion,
Savten 3

wo oowletely mﬂuﬁ dogs were upod in tis soricee
“ollowins penoreetostany these anismle wore rlsced m the standasd diet
and e emoant of Lnsulin injected sulouteneously was adjmted to the
neods of tho animals The dope wero fofl twice o daye Dog 1 Poeoived
67 prese of food or acoshalf of the tolal calouleted diet at 8500 A,
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and § wite of Insuling At 44700 pune Hhe dop received UV prems of fond
nd § wnite of Insuline, Dog 2 recelved 60 prams of food end 1 wnite
of ingulin at 8100 Bene end 4100 pane The #imo of fooding snd imsulin
dogepe weve not veried, e results are unot ccmplicated by failure
of the dore to cat the dleots Tho only varieble quntity was the adiie
tion or cubt-notion of vitamin P ¢o the standard diet, Tasbing Dlood
surs, wrize volumos, end groms of sugar Ic ¢he wrine were followed
0il e

& further eheok on thooo enimele sme run in the following
mernors  The food and dveulin piven ae desoribed above nt 8400 auss
end 4300 p.r, sovves so "tost meal txlevessss®, 2 fastine blac? stowic
we dteined before the food and insulie wers pivens Then bloud serrles
were {aken at 11 aume, £ peme and € peme {Just before the o toraom
foodlinple Ilood ssmples were than talten 8¢ 7 pefes 10 peie 00d 12 peme
By tils moane ve wore able to follow the blool swmr afber food ingoge
tien mnd insulln Injestione Inter the “tect mond telormnco® wae indted
to that following the 6 auns Tooffing end fogulin injootion, It was
fom@ that afber the ¢ pems foodling and ingulin injootion & duplicatian
of the moming tolerarse ccowreds Murthamore, it reduced the mmowmd
of blood v thavesm from the animals, 7T¢ I8 nocessary io siate that e
food wee lovediatoly catem when gliven Lo those animnlo,

Mot 008
R e e el

fload sumr and wive suger deteruimations woere vede wirg
e fonoryl nodiflcation of She Schaffer-lartamn method (1983)s The
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blood filtrutes were propared by the ferric sulphate, borimm carbuabe
preoipitetion mothod oo doscribed Ty Stelner, Urben and West (1962}
Uring £iltrates vere prepared by the ferrie pulpimte barium cerbonsto,
Tlopite raapent precipitation mothod as describod by Veet, lape end
Curtis (2085},

Vitamin By was oupplied dn pulwule fom 6o propared by T4
1411y and Componye "noh pulvele eontains appraximmtely 800 Showmen
i tae o

m_l.hmuﬂhlk-

Flpwes 1, doge 1, 2, 8, 4, are sham %o illwirate types
of tolerence curves tint may te dhitalned from normal dogs on tho stane
dord dlot and ono pulvale of vitamin By edministered dailye They sre
2ll comosite cvrves «» the result of memy tesls afMer gluoose adninip=
trotion por os, They agee in that tho reak is recohod in 80 mirmtes
and & retum o oripinal blood super level is reachad in apmroacimntely
90 minuiess There i o wide 4ifferense in renge of poek ond general
shepe of curve, nder laborubmy conditlons for tiree nonthe Lhese
mivels remined in good condition which asmured us cowerming the
adoguany of the diot, ‘iowever, when these animmls were finally vlaced
o o By defiofent diet, they failed to consume the dlet regularly and
the resulte wore socopdingly complicated by inanition, These rosulte
had to be discarded. The rosulte on dogs &, 7, and 6 were likeorice
compliontod by fallure of the antrele %o eat the diet regularly and
bhad to be discariod.
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Pigures 1, 2, &, and §y dog &, roprosent a series of obsorves
s uwdor ¢1iferent conditions. In firmre 1, the mninel's vormml rope
pones aro shown after dextrose by stasath o I% will be noted that this
mm&;%gm&wtﬂlﬁiﬁnm Turing this
time the dor was receiving e pulwule of vitemin B dallye In figure 2,
aftoy § doye without P & novwml respocse ip showng st oo the 16 day of
B deficiecy tie curve Lo matorially dromn outy Five days afber the last
ourve e dog rofused to eat tho diete (no pulvule of vitanis By wns added
o the diet daily wmtil appetite von restoreds e misml wes egain pluced
o e £ delficimt dloty This deflcionoy perioef is reprosonted Ly tie |
aurvon in flure 4 ma@tﬁﬁm--—uuihl?hyam
showe 8 naricod altesmtion in responsoe, Shortly after this time the dog
developed mnoremic ond the appetite wns rostored by the eddition of ove
pulvule of vitemin B to the diet, The vitemis waa again withheld, and
the resulis ere shom in figure § after 10, 16, end 22 feye of Iy deficienoy.
The tendoney to show o delayed rotwn to normal is apain evidenoed.
Figurce 1, doge 8 and ¢ represent the results wheo intwawvenoue
tolevence tonts were tslgn on noval end P defiolient animele, o
curvos markod "e” repreeent 2 composite of two teste during e tlme
to animnls vers roceliving the standard dlet and one pulwile of vitamin
By, dailyes Corves sarked "BH" represent the overape of our teste 5, 13,
16 end 24 fave after vitesds B, wns removed from the ddets ferv i semn
& diptinet tordenc: tn lomred carbtohvdrnte toloranve not opem 40 eridiaimm
o the baste of delavesd absarption,
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Results o sovies Ea

Of the oight dogs used im this series, amly the results of threoe
enimals are revorteds Dogs 1, 2, S, 4y and ¢ failed to repularly ¢ooume
the standerd dict over a peried of time. ,

in fipure 1, dop 7, three curves are represented, The {Mrst
eurve 20 days, the secand curve 87 dave end the third curve G7 daye o "ter
the administration of ‘we pulwales of vitemin Uy daily with tho standard
dlets o fipure 2, the ocurves reprocent the tolermnce tests taken 10, 15,
mmﬁ%msartwvihhalmﬂmmm&mdiah The 20 and
26 day curves differ from the curves obtained when the dog wae receiving
vitemin Py in @at the initial rise of blood sumr ccourred mare rapidly
end that the 1lood supar tends to resoh higher lovele at the 60 minute
interval,

T fipure 1, dog B, the solid line represents the ani~al’s type
of response vhen recelving ene pulwule of vitesdn By daily with the stane
dard dlote Tho 'walen 1ine 1s constructed from thres tests in o 15 day
period of aviterdnosie Iy el ehaws enly a delaved peak tn campariao to
the X‘m;

In fimure 2, dopn 4 end 7n, the rosults of intreveous Flucese
toloresce toste are piven, In figure 1, dog 4, the 12 end 18 duy owrves
&mnuunalmmmm:yammmm to the
surve cbimined during U afdministration, In figure 1, dog Yo, this narioed
eltering of toleranve during the perisd of aviterdnneis By i lacking,
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The emomt of pancross removel in these srlmals wes e follown.
Yog T (o), sppraximately threo-fourths, dog 40, mppromimtely four=f1 0,
nﬁéuiumtglytw af the pancreas was removeds

Topulte on eories de

Two dogs wewo used 3n this eovies, The results obtained were
aiffiovlt to interpret in ragard o the reolution of vitanin By to the
dinbotio canditione The complete removal of the panoreas causes fatty
infiltration and depenoration of the livers “aw penoroas woe nob fod to
ﬁmodoyr”-wmmhmm{fﬂMB!Mﬂhm
provention of gush liver chenges, |

&ﬁmhéﬁhhmmmﬁﬁﬁm_
a "teot monl tolerence” as aiplained in tho provedure. lood perploo
wore taken ot © aume, (Motding), 2 peme 0nd € pene D firet curve
s run 2 moathe and 16 days after panoroateobayy the sesod cuvwe
:mmnmummmsmusupmmm,
During the intorvals betwoen the ourves, Meting bleod sugar and urine
suppr dm*;imu VOO DOy

It io seon that only in the fivet curve in there o ee of
blood sumr after tho meulmm offest of insulin whioh ccourred at 11 a.m.

In tho secand cuwrve there i no rise of hlood cugar after
11 ey, tut & emﬂ:ﬁuﬁ. sloe drap il 4 pete

in the third curve the Meting blood sumr ls oxtrowly lov,
T the Intarval betwoen thig ewrve and the ewoand curve tho endmal hed
hmrmm&rr-ﬂﬁng%p_effwaatﬂmﬂﬁwitsutlnnnn,
end 95 grame of food and 6 undts of insulin at 4 pems The ourve 16 nob
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saplicatel by fallure of the animel to goneumn the diot, I this intomw
wml, the roting blood susar determinatians revenled o predml lowerisng
of tho blood sume lovel to eeemte that verled botwwon 56 60 76 mge per
lm.i..aszow. his mans that 1§ hours afMter the aftomom foedin-
and insulin, the ‘h!.-@ super Miled o retumn %o tho high levels of the
fsting blood susars chimined during the esend mnth Polloving panerentoos
e mwwmummzmuiﬂaﬂhmm«uw
fu-mhmwnmmmmmmmmmmw
time In curve number §, thon, the low fhoting blood sugnr 18 in sccordaneo
| with the previcus fasting Blood sumrs dbiaineds It &5 scon that fean
Smhilth‘ulM&EWMﬂ,ﬂhnmh
2 pes & loworing, “ﬂpﬁ%ér%t“mnliiﬁtﬂﬂ
rioee mis!atwmmmth“immnmﬁum
wuammhmhmm Tbulinthlaﬁ#ho'
ourves it 18 mlikely that the incressed loworing of the dleod supar ovor
o0 oight hour peried was due to failure of food chearption frem the Inteoe
tinel tracts Thooe curves show a progressive inereased senof tvity of
the entmal to imlln"lMﬁ of tinae

I figure 2, dog, 2 four ourves are roproconted, The fired
ewvn shows @ “toot meal tolerance” 1 menth after peseveatoctany and em
ﬂ“miﬂlrtn&qu he reximon offect of ingulln ccourred ab
nmdharﬂuofwkh«!mat!m.ﬂim

The ascomd eurve represanty a "test neal tolemree” 1 naith
7 day aftor panoreatentomy end § daye after eduisiotration of ¢ pulvules
of vitemin Py dailys T 1s seen that very 1ittle d4¢ orence botmean the
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o curves anliote,

The thisd ourve ropresents o “"toot meal tolermoe” 1 month 14
daye aﬂw pancreatorbony ﬁﬂ: sdinietration o £ vitemin fly daily (¢ rul-
vales) r&mdu«-u hhitmtmmmutd‘mhm
at £ rene With mried rotamdation of the retuming hyperglycemis cinrecior-
istie of the proviows two curves, |

o fourth curve shows o tolorance two monthe afior panerostece
tony end e avitmsinosls By of 12 daye® dweticne Tt fo soon thet B
maxioun offoot of ingulin coours at £ pune with o retasdation of the
rotuming hypergivoonds a9 noted in the thind ocurvo when mwple B was being
givene |

T o inoremced smnsitivity to insulin is demowtrated over
@ poried of times Vitemin Dy did vot alter this incressed eensitivity,
mu,mmmnwwnm.rquﬂmnlauum
rapid return of hyporglveenia noted in the first two curves 31d not
W.Mhﬁﬂth‘expwu.ﬁﬁﬂnﬂlemmﬂu
Soring 9 animal o o ocertain plysiclorical condition ap thet fourd
iac«m ebiaiced we nasth o fter pancronbectonys 16 munt be pranted,
hawover, that vitamin B was edninistered over on adeguate lmgth of
Cinne
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It 48 again to be neted that the above wperimml work reported
in net coplicated by manitione Only the rosults dvtajned during the
period tho aninel was regularly consuming ito onleulated dlot with or with-
out vitemin B; are reporteds “ho dextwose tolorance testa are therefore
not complicsted by failure of the snimel Go ot the dloty It &0 for this
roaoon that the resuits precented are limited, A pooaible eriticism arises
that the numbor of anirals wed ie inedeguate to evbsianllate the followe
tne intorprotatione An adoquote mumber of animals vepe uged, ‘ut cowplicated
reoults ocourred for Uw wninem reasom that o certnin muber o the enimale
would not rogulerly cosuw the diet, Thus these animale had %o be discamded,

It ws owr alm, os far as the prosedure wns conderned, to hold the mly

varinile %@ the addition o subtraotiom -rﬂm&utu calouls tod
dlet for the particularly animel cocornad,

The results roported, thon, in the normal group are fron threo
anisals, "igures 1 to i, dog U, are the results of dextyose tolerence tosia
aftor the adniniotration of plucese by mouth with and withoud Be Figure 1,
dogs 6 and O are the results of intrevencus tolorance tente on two misale
vith and without 5By MWiile this group shows & deflnite tendency to o lowrs
od suar tolerance in vitemin By defloionsy, the results are not siriking.
™o feot reming, howover, that in theso anlmmis we have no other wy of
axplaining thie alteration in ouger tolereance exceopt the laek of vitemin By.
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Dapdool: and Comglli (1852) eeccerted the deorensed tolovanvo
due to inanition md trled @ superispeoso tho offests of laok of vitamin
qu In the nomml enimal ot loast we foeol tiat any effects of B deficianoy
may be readtly obsoured by such proceturos ' |

In the partially depencrontised animals, the mooults o dextrose
toats are roportod o wo doge aftor dex‘Tose by mouth and two dors after
intravenons dextrooses Mo results diained from theeo mnimals are @iflie
culd to intorprot dus %o tho rathor erratic responsce o the part of the
minal to handle @ riven snomt of dextroses In this roopoot, howwver,
thay resenble the dlabetio individuale Wnile there are d{fforences in
the eurves of tha twe animls #né eoslvd doxtpose by mouth Supin
avitaninosis Iy, the @l fforences are not of svoh dogrov to warrant cone
cluplase This decision is partioularly lwought to attention by the
curves obiained Mrom the two dogs that recelved demtrose by vein, The
curve ocitained e the 18 day of P deficlorey in flgure 1, dog 7a, showed
presticully the samo Solorence ae that obtained during vitemin By edminiew
tration,. !mﬁmﬂmymm-h—l;M'm
tolerence oo the 18 and 18 day of © defiolency. Murthermore, there wore
8light 41 fforences In the amount of pancreas renored 7ran these anlzeic.

In the comletoly deponcreatised animel, the results obtaliced
fran "tect noal toloraree” curves an mo dogs amre shawne Tigure 1, dog
1; denmotrates an apmrent {ncroased pensitivity to fnsulin over n peried
of tinoe 1‘u¢ffwta£ﬂhﬁa,‘hmm&l&ﬁ¢mmw
lnck of samloto date, lowover, in figure 1, d0p 2, the vosults cbtmined
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mmsmmtumuslamumntmmwwanmm
senaitivity to fnoulin whioh coowrs in deponcreatised dogs that dooob
mmrn-hm* ‘pis apperent increased smsitivity of the
-s&uu:mmwmmwmwmmm»mm
of lver funotion, the liver looing ite ability to fowm suger (1081).
Theoe L:westigntors report the retum of inoressed tolerance for insuling
fnoreased volumn of wrine and ivoreased urine supar in oueh snimaln ofae
o edsinfetretion of “lesithin®s If vitamin B, aoted la any beneficiel
mmor in rogard to liver cell fmetien it would bo cupsoted that on ine
cronsed ‘olerante fo Ingulin whould coeur, Sonkin found that "leeithin®
camned & dipapponrance of the fotty infiltretion and depmeratis of the
liver wiioh tckes rlnce as sowmn gs olx weels ofer panoreatestiany . Fvie
dence io rivem in the investipation of Torghey and Soshin that vitesdoe
@o rot play eny major olo in tho dovelopment or slleviation of this condie
tione Vitenin P wms cuprlied to thoir ssimals in the form of brower's
yoast and "mersito”s Cur results in dopancrentised dogs agroe with the
rogulte of the above investigntors that vitemis B doos ot aid in the prow
vastion of ouoh changoss Tho 1ivers of thoso animals reportod by s
showod reried fatty infiltration end degercrations

| It ip Imom that row pancreas fod to suwh enimale provonts
theoe liver changos, Deot and “untesan (1088) sugrested eholine as the
eotive evhetence in row panercas whish provente guoh gw, vhilo "ragstodt,
reghasin and Tamme (1056) teolated a substance from beof penoveas whioh
they oall "lipoonic” which wovents fatty infiltradtion and degenoration of
the livers of depencroatised dogss It 18 cur opinicn tat even with the
adviniotration of row pancreas or the other above named substanses %o owp
dopgs, vitemin By would Le without effoet in ropand to the contwol of the
diabetic eonditions



Yormal endt partislly depancreatised dops heve boon used to
sindy tho of ‘eots of vitmmin Dy defieiency an gluoose tolerwnces Mool
sugmy ourves made afbor edninistration of glwoese by steemoh have boen
chooked by intrevescus edministretion of gluoosss In the narvmel emimals
mnawmmmmummn,m
woarplicate? by lnmmitions In the preup of partlelly depemercat! ped
mmm‘rmumumzmtnmthymuw,
roles

In tho two cempletoly depanorentised dogs in which the bty
Gopmoration and Infiltention of the liver was not castrolled, the possiw
bility of the substitution of vitemin By for inoulln, in part o in whole,
in the ¢antrol of tre disbetio cmdition, was not demcnotrateds
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Fig; 1, Dog 1. Normal dog on standard diet and vitamin B.

Composite curve of eight dextrose tolsrance tests.



5 30 60 0 120
Figd  Poe2.

A verage of 10 Normal Curves

Fige 1, Dog 2, Hormal dog on standerd diet and vitewdn 8.
Camposite curve of tem dextrose toleranoe tests.
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